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To all whom it may concermn:

Be it known that I, ERwIN F. voN WIL- |

MOWSKY, a citizen of the United States, re-
-siding at the city of Boston, Commonwealth

'5' of Massachusetts, have mvented a new and

useful article of manuf&ctm e—to wit, a new
electrical conductor for use in incandescent
electric lighting, and also means or methods

of pr oduemﬂ the same, of w thh the following

10 1S a Spemhcmmn

~The objeets of my invention are to produce
an electrical conductor for use in incandes-
cent electric lighting which shall consist in
“whole or m Ehllllj , but not necessarily entirely,

15 of a material of very high infusibility and

resultant electriﬁ-current-earrying and light-
radiating capacity, and likewise to devise
- suitable means and methods of producing
- said material and for its incorporation into a
20 practical incandescent conductor. The in-
fusibility of said material is quite beyond the
temperature at which  the most refractory
-metals melt. -
I attain the GbJ ects of my invention by con-

235 structing my electrical conductor in whole or

mainly, but.m}t necessarily entirely, (since,
~ forinstance, some other material, such as car-
. bon, may fm. m & core and be mmdema,llv part
o of the filament, as hereinafter more fully re-
3o ferred to,) of boron and applying it for use,
preparing the boron, and incorpomtin gitinto
such electrical conductor as follows: Boron

has hitherto been known only in the form of

a powder and not in any such form as ad-
35 mitted of i1ts application and use for the pur-
| pose of eleetric incandescent lighting., T have
“invented an electrical condnctm composed

‘substantially of boron broughtinto form and

condition available for the purposes of con-

- 40 ductors for electric incandescent lighting by |

means of treatment which I have mvented
and which I will hereinafter describe.
- DBroadly considered, myinvention therefore
consists in the construection of an electrical
45 conductor forincandescent lighting substan-
‘tially composed of boron and in the produc-
tion of amethod of treating this hitherto un-
~available substance in sueh manner as to en-
able it to be used for the purpose desired.
My boron electrical conduector may be pref-
erably constructed as follews [ first pmpare

__.__50

[
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a solid compound of magnesium and boron
by subjecting amor phfms boron or the com-
pounds of boron fo the action of metallic

‘magnesium at the high temperature of, say,

&y ellow heat, in an .a,tm(}Spheie of hych ogen

or other equwalent oas, preferably undep

higher than normal atnmspherm pressure, and
1n the proportion of, say, one part of prefer-
ably amorphous men to three and one-half
parts of magnesium. The resulting mixture
or compound containing mainly magnesium
and boron, is a solid w hmh should be stored
for use in well-stoppered vessels until re-
guired in a subsequent step of the proecess,
as hereinafter described. From this com-
pound or mixture of boron and magnesium,
and possibly hydrogen, I produce a gas by
decomposing it by means of any convenient
acid—such, for instance, as muriatic or acetic
acid or the like—and takmﬂ* care to avold any
oxidizing acid—such, for mst&nee as nitric
acid. In practice the oAS desired may be
produced by depositing the solid compound,
broken into convenient pieces, in a glass ves-

sel or retort from which atmospheric air has

been eompleteljx displaced by a gas, such as
hydrogen. The acid may then be apphed in
any eonvemeﬂt manner and in proportion
to the supply of gas which it is desired shall
be -produced. It is also prudent to apply
to the exterior of the glass vessel any of the
well-known cooling apphames The mag-
nesium of the above solid compound com-
bines with the acid and remains behind, to-

gether with the greater part of the b01011

whlle a gas mixture containing eﬁsemmlly,
hydmﬂ'en and a boron (,ompound 15 devel-

oped. Said boron compoundischaracterized
90

by its quality of becoming decomposed when
brought into contact thh hot surfaces—{tor
1mtanee, those of a carbon filament at or
above red heat—in whieh case the boron will
be deposited upon such surfaces in an ele-
mentary condition and in more or less dense
form, so as to adhere. The gas resulting
from the decom position of the solid compound
or mixture, containing mainly boron and

magnesiium, as &fc}resmd and which I will

helemaftel term ¢ boron gas,” should be

washed with waterand be dried—forinstance,

by sulfuric acid—in the well-known manner.
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It is then ready for application, as hereinaf-
— ter described.
a convenient chamber or vessel a core in an |
‘electrice cireuit, said core having the form or |
arrangement which is desired in the elec-
trical conductor to be construeted. Such |

I also prepare by inclosing in

core may consist of a very thin iron wire or,
preferably, a thin electrical conductor of car-
bon. The atmosphere is carefully removed

from the interior of the chamber or vessel

containing this electrical conducting -core

and hydrogen or its equivalent substituted
- therefor.
- talning the dry gas derived from the com-
pound or mlxttlleof magnesium and boron is
then connected with the interior of the cham-
- ber or vessel containing the aforesaid core,
and sald gas admitted and preferably carried
~through i1n a continuous stream under suffi-
cient | pressure to expel the hydrogen or its
equivalent through a tube dipping into sul-
furic acid, whereby the said gas containing
‘the boron is caused to surround the said core.
The electric current is now passed through
the said core, so as to heat the same at or
‘above red heat_ and thereby decompose the
‘boron gas and to deposit boron upon the sur-
face of the heated core, care being taken to

"T'he gasometer or other vessel con-

- keep the temperature of the growing elec-

| 30.
- regulating the current.
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‘ited boron shall constitute altogether
-major portion of the resulting electrical con-

trical conductor as:.constant as pos&ble by
Under the condi-
tlons descmbed the boron in the said gas will

"~ De evenly deposited upon all sides of the said

core, and the thickness of the deposit will de-
pend upon the length of the exposure. The
exposure may be continued until the depos-
the

ductor, the core being compar atlvelv so - small
and msw‘mﬁc&nt as to be substantially dis-
regar ded not only as regards relative bulk,
but also electrical function. In the apphca-
tion of the process as described care should
be taken to exclude silicon in every form at
all stages of the procedure, since the presence
of silicon or its compoundsin even the slight-

~est amount in the incandescent conductor is

likely to discolor the glass bulb into which
the electrical conductor as finally constructed
1s to be mounted for use in the usual way.
The thickness of the deposit of the boron
upon the core should be such as to insure suf-
ficient mass in the boron to enable it to resist
the disturbances which may be caused by the
contraction and expansion of the core, since
the coefficient of expansion of the em'bon'or
metallic core is different from that of the bo-
ron,and unless the deposithas been continued
to an extent to insureindependeéent strength in
the mass of boron the latter is likely to be
broken and to peel undesirably in conse-
quence of changes of temperature in the core.
It will be understood that the core plays sub-
stantially no function in the operation of the

completed electrical conductor, its use being

primarily and principally to afford only a nu-
cleus or support upon which the deposit may

during the deposit of the boron.
~ature shcmld be found and adhered to with the
greatest possible constancy during the dep-
| osition, which, while generally. deseribable,
—as aforesaid, as at or above red heat, will not

be commenced.  Itislikewise of importance

to the successful application of my process

that too high temperature should be avoided

be so high as to result in the undue agglom-

eration of the depositing boron, whereby an

undesirable tendenecy of the mass to crack and

peel is developed, but should, on the con-

trary, be of such comparatively lower tem-

perature as to insure a sufficiently leose con-
tact between the particles of depositing bo-

ron,among themselves,and also between them

rupturing the mass of the deposit prior to the

70
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and the carbon core topreventslight possible
variations inthe temperature of the core from

latter having gained sufficient bulk to be self-

supporting and able to resist such variations.

As- the deposition progresses, however, the

temperature should be raised successively to
correspondingly increase the compactness
and strength of the deposit then being added.
It is of advantafje to have comparatwely. -

90

loosely compacted those particles of boron in

the immediate VlClI]ltyOf the core to insure
oreater elasticity, and: consequently dimin--

ished liability to fracture and peel, and to

have all the rest of the boron more densely
.compacted, so as to increase the strength of

the electrical conductor as a whole. The

density of the deposit or the compactness of
the particles of the boron in different por-

100

tions of the electrical conductor—that is to

say, the comparative looseness of the deposit

at the interior oratitsinterior layers as com-
pared with its comparative density at the ex-
terior. layers—will also depend upon the con-
centration of the boron gas—namely, the
quantity of boron contained in the unit vol-
ume—and such relative density may be reg-
ulated accordingly during the progress of
deposition—that is to say, the density of the
boron deposited is inversely proportional to

‘the rapidity of the deposition and the rapid-

ity of the deposition is proportional to the
concentration of the boron gas. Thus if at
the commencement.of the deposition the dep-
osition-chamber be completely filled with the
oas containing boron deposition will take
place more rapldly and the particles of the

deposit will be less tightly compacted to-
‘gether.

As the deposition continues and the
point is reached in which the comparative
looseness of the particles ceases to be desir-
able, and greater compactness 1s of advan-

tage, the concentration of the boron gas may

be diminished by dilution with hydrogen or

its equivalent, in consequence of which the

speed of the deposition will be proportionately
delayed and the compactnessof the particles
toward the exterior of the electrical conductor
proportionately increased, with the result-
ing advantages which have already been de-
scmbed
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“Though I ha,‘v 1*ef6m"ed to metallic m agne-
S1UMm as utﬂwed in the production of my bomn

o gas, I do not wish to be understood as confin-

ing myself to that particular metal. It will

of course be understood that similar easily-

oxidizable” metals might be employed, the
boron compounds of which are readily decom-

posable by acids, producing gases, as afore- |

said. The proportions of ingrediénts which |
I have mentioned will also doubtless some-
what vary, according to each particular case,

“without departing from my invention, since
1t 18 1mpossible to prescribe exact quantities |

and proportions for all conditions, and these

should be studied and dealt with as experi-

ence 1n each case shall demonstrate.

The compound or mixture of magnesium
an
~ 1ron crucible capable of withstanding pres-

and boron 1S preferably made by filling

sure with solid pieces of magnesinm metal

- embedded in the amorphous b(}mn and this

in such a way that the charge is Sepm*ated

from the iron by a layer of ELII]]‘} drous mag-

. nesia.
25

_ Care, however, should be taken to
heat all pm‘tm of the erucible uniformly and

- not to continue the heat too long after the
-~ reaction has taken place, else the eompound
- will be decompgsed by the magnesium vola-

) 3'.;_;;__

tilizing in the upper, because nwally cooler,
part of the emmhlﬁj while the bm*on 1emams

- 1n the lower part.

‘I'he boron depomted b}; my method de-.

' ‘seribed as aforesaid, will be snbs’rantully

35

pure, homogeneous, and adhesive. |
YWhat I clmm as new, and desire to secure
by Letters Patent, is the following, viz:
. A filament orconductor for meandescent

' lighting composed substantially of boron.

| £o

2. An electrical conductor for use in incan-

descentelectriclighting, composed of substan-
tially pure, homogeneous and adhesive boron.
5. An electrical conductor for use inincan-
- and metallic magnesium to a high tempera-

descent electric lighting consisting of a con-
tinuous body of pure homogeneous and ad-

“hesive boron, substantially as and forthe pur-
‘poses deserlbed

4. An electrical conduetor for use in incan-
descent electrie lighting, consisting of a con-
tinuous annular dep(}sﬂ. of subsmnma,lly pure,
homogeneons and adhesive boron around a

~eentral core of electrically-conducting mate—_

rial, substantially as and for the purposes de-

- 8er med

55

5. The method of making an incandescent

filament or conductor com pased substantially

of boron, which consists in producing & com-
pound or mixture mainly of magnesium and

‘boron, or boren compounds, dec(}mposmg the

~ same into oas containing boron, and caus-
6o

ing the deposition from the said gas of a con-
ductor composed substantially of boron.
6. The method of making an inecandescent

filament or conductor composed substantially
- of boron, which consists in producing a com-

pound or mixture mainly of magnesinum and

el

same into a gas containing boron, and causing

the deposition from the said gas of a conduc-

tor composed substantially of boron through
the heating action of an electriec current.

7. An electrical conductor for use inincan-
descent eleetric lighting, consisting of an an-
nular continuous depomt of boron around a
central electrically-conducting core, the par-
ticles of the boron being at or near such core
less compacted than at or about the exterior
ot
the purposes described.

8. The method of producing an electrical
conductor for use in incandescent electric
lighting, composed of a continuous deposit of
boron which consistsin produeing a solid com-
pound or mixture mainly of magnesium and
boron, decomposing the same into a gas con-
mmmw boron, and heating by the electme
cunent a core in the presence of said gas
containing boron, substantially as and for the
parposes deseubed

9. The process of producing an electrical
conductor for use in incandescent electric
lighting, consisting of a continuous depositof

aeiniel_allien. i

el L Ll

pacted toward theinterior and more compact-

ed toward the exterior, which consists in pre-
paring a compound or mixture mainly of mag-
nesium and boron, decomposing thesame into
a gas containing boron, and heating in the
presence of such gas a core, the said heating
being at the outset of the operation at alower
tempemtme than at the close of such opera-
tion, substantially as and fm“- the purposes de-
seribed.

10. The process of constructin g an electrical
conductor for use in incandescent electrie
lighting, composed of a continuous deposit of
boron, which consists in producing a solid
compound mainly of boron, and magnesium,
by subjecting sald boron or its compounds

1=

ture in the presence of hydmﬂ*en decompos-
Ing said compound by acid treatment into a
gas containing boron, and heating a core 1n

| the presence of said last-mentioned gas by an
electrical current, all substantially asand for

the purposes desembed

11. The process of constructing an electrical
conductor for use in mca,ndeseent electric
lighting, composed of a continuous deposit of
boron, which consists in produeing under
pressure a solid compound' mainly of boron
and magnesium, by subjecting said boron or
its compounds and metallic magnesium to a
“high temperature in the presence of hydro-
cen, decomposing said compound by acid
treatment into a gas containing boron, and
heating a core 1n the presence of said last-
mentioned gas by an electrical current,allsub-
stantially as and for the purposes described.

filament or conductor composed substantially
of boron, which consists in producing a mix-

boron, or boron compounds, decomposing the | ture or compound mainly of magnesium and

said conductor, substantially as and for_

12. Themethod of making an incandescent
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‘boron, the particles of which are less com-
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Tboron orboron compounds by heating the said.
materials in the presence of a non- omdlzmﬂ'a
gas, then decomposing this .compound prod—?.
uctin the absence of the atmosphere by a non-
oxidizing acid into a gas containing boron,
~and causing said gas to deposit a conducmrg

- of boron, or a eompound containing boron |

SR éthr ugh the action of an electric current

T

20

. 'tric lighting
i 2g!
o solid compound of boron and some smtable%
o easily-oxidizable metalsuchas magnesinm,by |

. subjecting said boron or its Lompounds and

13,

L - such metal toa high temperature in the pres-

i ge

ence of hydrogen, decompesmw said com pound

SRR by acid treatment intoa gascontaining boron,
. and heating a core in _the presence :of said |
. last-mentioned -gas by an electrical current, |

| The method.of making an: mcandeseent;
ﬁlam ent or conductor cemposed substantlally;
of boron, which consists in producmg a mix-
ture or campound mainly of magnesium and
‘boron or boron compounds by hwhly heating
‘the said materials in the presence of hy(]ro-;
SRS ‘gen, then in the absence of the atmosphere
i decomposing this .compound product by mu-
- riatic or acetic acid, intoa gas contalning bo-

~ron, and causing said gas to deposit a con-
. -'-;é;ductor of: boron or & campauud containing
bomn through the &CtIOH of &n electmc cur—;
}'frent | . SR S -
14 The process of eonstructmﬂ' an elec-?
SERESY trwal conduetor for use in. meandescent elec-
- eomposed of a continuous de-
posit. of bomu which consists in producing a

- B9TITR

qall substantlally as and for the purposes deﬂ SERERS

‘seribed. 3

'15. The method of ma,kmﬂ*an 1neandeseente RE

Dated New York, September 1 1896
ERWIN F f ON WILMOWSKY
Wltnesses |
FRANCIS WHITE PROSCH_ER

filament or conductor compesed substantially
of boron, which consists in producing a mix- =
ture or ¢ ompmmd mainly 6f magnesium and =
boron or boron com pounds by heating the said
materials under pressure'in the presenceota = =
non-oxidizing gas, and then decomposing this - =
:campound produet in' the absence of the at-
mosphere. by a non-oxidizing acid, into:a gas: .
containing boron, and causing sald gas to de-
| positan adheswe eenduetor of boron ora com-
pound: containing b@ron thz ou ﬂ*h the actwn or |
éan electric cl'u'reut SRR RS
z The method of makmﬂ* an 1ncandescem
;ﬁlament or eonductor composed substantially 50
of boron, which consists in pmduemﬂ' Q TNIX=:
“ture or eﬂmpound mainly of magnesium and ‘.
- boron or boron compounds by hwhly heating .
i the said materials under pressure in thepres- =
ence of hydrogen, then in the absence of the |
;atmospheredecomposmgthls compoundprod-: :
uet by muriatic or acetie acid into a gas con-:
taining boron, and causing said gas to depomt@ SRS
an: adheswe conductor of bomn, Or .2 com- .
pound containing boron thl ou-:rh the &etwn 60
;of an electric eurrent SEREEE
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